Effect of Val 73 --> Trp mutation on the reaction of "cambialistic" superoxide dismutase from Propionibacterium shermanii with hydrogen peroxide.
The H2O2 inactivation of the "cambialistic" superoxide dismutases from Propionibacterium shermanii, which is active with either iron or manganese at the active site, has been studied in the native and Val 73 --> Trp mutant enzymes. The wild-type iron-containing form of this enzyme is much more resistant to treatment with H2O2 with respect to the other metal-specific Fe superoxide dismutase isoenzymes. After incubation with high amounts of H2O2 the enzyme maintains more than 40% of the initial activity. The activity of the Val 73 --> Trp mutant drastically decreases to less than 5% of the initial activity after incubation with hydrogen peroxide. Amino acid analysis of the H2O2-treated mutant enzyme evidenced the loss of the Trp 73 residue which is shown to play a critical role in the stabilization of the monomer fold of the enzyme. On the other hand, the manganese-containing wild-type and mutant enzymes were completely resistant toward H2O2 demonstrating the specific role of iron in the inactivation process.